The primary complex, whose fate is now under consideration, must be represented by the 100 cases of active intrathoracic lesions. We cannot omit, however, the much greater number of cases where the primary complex can be presumed, even if it was not radiologically visible; that is, all those children who were found to be tuberculin-positive without other evidence of tuberculosis.
Treatment.-It was our practice to admit to hospital only children who were clinically ill or those with manifest disease who could not be well cared for at home. Some of the children who were advised to go into hospital refused to go or, having gone, refused to stay. Institutional treatment did not affect statistically the prognosis.
Mortality.-Of the whole group, 12 died during the 1942-5 observation period and none since.
The cause of these deaths and the groups in which they occurred are shown in Table III . Of the 7 deaths from tuberculous meningitis, only 2 followed a manifest primary lesion and in 1 of these the child was moribund when first seen and therefore scarcely admissible. The other 5 of these deaths were unpredictable and in the circumstances at that time unpreventable. BCG inoculation might have saved the 3 who were initially tuberculin-negative. 2 of these 7 children were 3 years of Nov.-PmDiAT. I 742 Proceedings of the Royal Society of Medicine 24 age, the others were all aged less than 1 year, as were the other 3 children who died from acute nontuberculous infantile infections.
After-history.-Assessment of the 1,537 survivors in December 1950 showed that in those known to have been tuberculin-positive in 1942-5, no further dissemination of disease had occurred. A number of children, formerly tuberculin-negative, had become converted to positive and of these, 10 manifested gross primary lesions. In 3 other converting children, bone and joint tuberculosis developed, and in 1 tuberculosis of cervical lymph nodes. These extrathoracic lesions in every case became evident soon after conversion, always within a year. This confirms the belief that dissemination from the primary complex is an early phenomenon.
Of the 97 surviving children who originally had a manifest primary complex: 1 became subject to asthmatic attacks but has been free for the past four years. 1 developed transient phlyctenulosis. 1 developed a tuberculous neck gland. 1 child with pleural effusion developed a non-progressive apical pulmonary lesion.
Present condition of survivors.-As shown in Table IV , nearly half the children have now reached puberty and many are grown up. The 97 children, in whom an active primary complex was originally manifest, are well and free from symptoms. X-ray shows residual calcification in 25 cases, fibrosis in 8 cases and in 3 further cases there is also a suggestion of localized bronchiectasis.
Adult-type pulmonary tuberculosis has developed in 8 cases, additional to the 4 diagnosed initially (Table II ) and the 1 post-pleuritic case. None of these originally had a manifest primary complex. All were contact cases and continued in contact with an infective source up to the development of their pulmonary disease. All except 2 were girls and, as shown in Table IV , the disease appeared in the years of puberty and adolescence. CONCLUSION The tuberculous primary complex in children of this particular population group is usually benign and heals without any serious local residuum. Hematogenous dissemination very occasionally ensues. When this affects the central nervous system, it appears clinically within three or four months of the development of tuberculin sensitivity; when it affects the skeletal system, within nine or twelve months. No case of disseminated disease was seen later than this. Pleurisy with effusion occurs at about six months and is due probably to direct extension of the complex to the pleural surface (Thompson, 1949, Brit. med. J., ii, 841) .
The behaviour of the primary complex seems to be unrelated to its size. Meningitis ensued more often than not in children who were infected without X-ray evidence of a primary lesion. Nor is it related to intimacy of contact with an infectious source; the source was more often not to be found within the home, both in Ealing (Thompson, 1947, Arch. Dis. Child., 22, 1) and New Zealand (Thompson, 1948, N.Z. med. J., 47, 229) . This suggests that the size of the infecting dose may not be a factor either. And though, in general, the younger the child the greater the probability of hematogenous spread, recovery usually occurred, even in infants less than 1 year of age.
Continuation of contact with an infectious source after primary infection had occurred, which was often unavoidable, did not seem to affect the subsequent course of that infection. If maintained through adolescence, however, such contact appeared to favour the development of adult-type pulmonary tuberculosis.
Deaths from tuberculosis in Ealing children as a whole, as in New Zealand children over the same period, occurred three times out of four in families unknown to the Tuberculosis Service. They numbered only 2 per annum per 100,000 total population, a figure which should become even smaller with earlier diagnosis in the meningitic stage and modem chemotherapy, and with BCG inoculation of children specially exposed to infection. It is not likely to be substantially reduced by the indiscriminate use of BCG in children of highly resistant, relatively prosperous population groups, or by efforts to detect more cases in the stage of primary infection. The latter procedure, however, may be of value in leading to detection of infectious adults.
The solution to the problem of childhood tuberculosis lies in the effective control of the disease in adults.
Section of Pcediatrics
Mr. Dillwyn Thomas: Primary thoracic tuberculosis occurring in childhood, unless complicated by hbematogenous dissemination and meningitis, is stated by the majority of workers to pursue a benign course. Nevertheless, it appears from material studied, which I now presenit as an opener of this discussion, that some patients do give rise to anxiety, and the opinion has been formed that they cannot be regarded as suffering from a benign disease.
The children forming this group had not responded to conservative therapy of prolonged bed-rest and antibiotics, and were submitted for surgical opinion.
Thoracotomy was performed in 37 cases. The indications for such an active policy were: (1) Stridor with cyanotic attacks. (2) Almost all the cases had received at least one course of streptomycin and PAS prior to admission to Sully Hospital.
The major difficulty in pre-operative assessment was the interpretation of the X-ray film. A particular shadow was variously described as atelectasis, epituberculosis, tuberculous pneumonia or obstructive pneumonitis, according to the views of the observer. In 3 of the cases, what appeared on X-ray to be a pulmonary shadow, was found on thoracotomy to be a large glandular mass eroding the adjacent portion of lung.
Another difficulty was the decision to operate because of a worsening X-ray in the absence of any marked deterioration in the patient's general condition.
Operation.-The thoracotomy was considered as an exploratory measure, the full nature of the operation being determined by the findings on exploration.
Glands.-It was not always possible to enucleate the glands. Many of the larger masses were found to be closely adherent to vessels, making enucleation hazardous. Under such conditions the gland mass was incised, and the caseous and purulent material evacuated. The abscess cavity was then cleaned and, unless the gland had eroded the bronchus, no effort was made to close off the abscess cavity from the pleura. When the gland had already eroded the bronchus and a fistula existed at the base of the abscess cavity, the gland capsule was sometimes used to repair the fistula. The suture material was nylon. In other cases a pleural graft was used for the same purpose.
If the affected segment of lobe was found to be the site of caseous tuberculosis it was removed at the same operation. In one case to bLe described the diseased lobes were removed at a subsequent operation.
It is obvious that when glands are incised and the abscess evacuated, the pleura is almost certain to be soiled with tuberculous pus. No established pleural infection resulted, because the pleural space was rapidly obliterated by using continuous negative suction via the drainage tubes in the postoperative period. It was found that water-suction was very effective when there was a larger air leak from the alveoli or an imperfectly repaired bronchial fistula.
During the immediate post-operative period the children were nursed on the contralateral side over an arched plaster case-making the chest wall on the uppermost convex. This has proved a useful measure in preventing post-operative atelectasis, which did not occur in this series.
The rapid obliteration of the pleural space and the prevention of atelectasis have been responsible for the absence of complications. general condition fairly good. X-ray (Fig. 1) "Described at the time as atelectasis". Soon after admission the child developed stridor, with attacks of cyanosis, which became progressively worse. Mantoux positive.
He was admitted to Sully two months later with gross stridor and attacks of cyanosis. Bronchoscopy revealed stenosis by pressure on the trachea, proximal to the carina; no gland seen. Gastric contents negative for tubercle bacilli. were numerous glands at the hilum. The trachea was perforated during evacuation of a large paratracheal gland, and repaired with a pleural graft. lobe, and some suggestion ofobstructive emphysema.
considerably narrowed by gland ulcerating through the mucosa immediately distal to the carina on the medial side."
The child was admitted to Sully in February 1952. 5.3.52: Right thoracotomy-A large mass of caseous material was removed from the region of the carina. At the end of the operation perforations were observed in both the right and left main bronchi. The left one was only partially repaired, and an air leak was present at the end of the operation. This was controlled with high negative suction by means of a water-suction pump; the lung re-expanded satisfactorily. It was decided at this operation that, owing to a degree of anoxia that existed during the repair of the perforations, removal of the solid lobes should be delayed.
25.4.52: Right middle and lower lobes removed. Post-operative course uneventful.
23.6.52: Bronchoscopy showed a slight degree of roughening only, present on the medial aspect of the left main bronchus.
Pathology.-Bronchiectasis of the middle and lower lobes, with multiple areas of caseous tuberculosis.
SUMMARY
Cases of primary tuberculosis giving rise to anxiety have been submitted to thoracotomy with enucleation or evacuation of the hilar glands in 10 cases.
27 cases had a lobe or segment removed together with glands.
One case was lost because of hemorrhage at operation. The indications for the active procedure have been given, and the pathological findings stated. ACKNOWLEDGMENTS I would like to thank Professor Watkins, and Drs. J. Jacobs, P. Bray and R. T. Jenkins, who have referred these cases for surgical opinion and treatment. Without their interest this contribution would not have been possible.
Dr. John Lorber drew attention to the great difficulty of obtaining a truly repre-sentative sample of children with primary tuberculosis as was demonstrated by the extreme views of the two speakers.
A representative sample should include all those examined as contacts, most of whom were free of symptoms. It should include those who were referred to hospital because of an illness and those in whom tuberculosis was first detected only when meningitis or miliary tuberculosis was already present. Dr. Lorber had studied such a large and representative sample for several years. Special attention was paid to a homogeneous age-group of infants under 2 years of age. He agreed with Dr. B. C. Thompson that even in this most vulnerable age-group the immediate prognosis was good in most of those who were diagnosed before complications developed, and the majority went through their illncss without symptoms. Nevertheless, there was an approximate 10 per cent incidence of meningitis occurring within the first eighteen months of detection of tuberculosis and a rather smaller incidence of disseminated or localized forms of htmatogenous tuberculosis. It appeared, therefore, that Dr. Thompson's figures were too optimistic and might be due to bias by a heavy preponderance of contact a 746 Proceedings of the Royal Society of Medicine 28 cases and failure to trace all his patients for follow-up studies. Further, a much longer period of observation was necessary to assess the delayed effects of primary tuberculosis in childhood. As Lincoln (1950) and Myers (1951) have proved, persons known to have had primary tuberculosis in childhood develop pulmonary tuberculosis in a much higher percentage than a comparable sample from the general population who were known not to have had primary tuberculosis in childhood. He could not agree with Dr. Thompson that most cases of tuberculous meningitis occurred in nontuberculous families or where the contact was not known. In a survey of the contact history of 150 children with tuberculous meningitis (Lorber, 1950) he found that in four-fifths the infecting adults were either known cases of tuberculosis or else their symptoms were such that they should have been diagnosed before their children developed meningitis. These figures show the great responsibility of chest physicians in the prevention and early diagnosis of tuberculous meningitis.
With continued observation he was able to detect the earliest signs of meningitis in infants with primary tuberculosis, and treat them so that in the course of three years there was only a single death from tuberculosis in a group of some 100 infants. No death occurred from the lung lesions, although no specific treatment was given for primary tuberculosis and most children were not admitted to hospital for this. Many extensive lesions, like those shown by Mr. Dillwyn Thomas, have eventually cleared up and the patients are symptomless. This did not mean that surgery might not play an important part in the treatment of selected cases, but before advising thoracotomy one would have to know the mortality rate of the operation, and the post-operative complications and morbidity.
Dr. Harley Stevens said that in former days gross abnormalities, similar to those shown by Mr. Dillwyn Thomas, had seemed to resolve eventually leaving a contracted bronchiectatic lobe or calcified masses in glands and lung substance.
More recently the routine practice of guinea-pig inoculation of stomach contents at Peppard Sanatorium had shown that a high proportion of these primary conditions associated with caseous glands and segmental collapse continued to produce tubercle bacilli over a long period. They should be regarded as potential sources of infection, either in the home, where there were other children, or at school if in that age-group. Children did cough quite violently at times, even if they did not produce a measurable quantity of sputum. For that reason the group should be segregated in special residential institutions until they became non-infectious-and this was costly.
The occasional case had such gross involvement of glands and lung that surgical exploration had seemed justifiable after an interval of two years. He thought that the period of expectant treatment might now be no more than eighteen months in some cases, but he did not wish to see it further reduced. Dr . J. J. Kempton said that surgery could do a great deal for many of these cases. At. the present time the positive tuberculin test was perhaps the greatest cause of unnecessary invalidism in childhood. They all knew the mother who, when told that the test was negative said "Thank God" in the tone of one who has narrowly escaped being burnt alive.
The problem was what to say to the parents of the child who was tuberculin positive, with no referable symptoms and minimal radiological signs. He usually said (rather than embark on a detailed explanation which would not be understood) that the test did not mean that the child had tuberculosis, but that he might get it, and that he should be watched on account of this possibility. Dr. J. Jacobs said that as the pediatrician associated with the work he would like to explain the one death in the series. It should be made clear that in this case the tuberculous lesion had actually involved the pulmonary artery which had fallen to pieces during operation. The case was one of socalled "epi-tuberculosis", a term to be deprecated and really no longer to be used, for, despite the name, at autopsy caseous lesions were found throughout the segment and miliary lesions in liver and spleen. One found it very hard to accept that the future of these large caseating lesions was benign, and one wondered how frequently-prior to becoming one of Brock's middle lobe syndromes-these lesions actually were a source of infection to other people. The lesions, especially the hilar nodes, were very difficult to assess, for in ordinary radiography they occupied one of the relatively "silent areas" of the X-ray.
With regard to gastric lavages, many of the children had positive results, one in particular had a positive result on the day before operation, all previous lavages having been negative.
